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High Precision!



Virtual (Loop) correction
• Analytical Approach 

Simple processes only, i.e. not too many 
scales. No breakthrough after more than ten 
years struggle.  

• Numerical Approach 
Conventionally too slow. Popular algorithms 
are “Sector Decomposition” and “Mellin-
Barnes” 



Sector Decomposition

Very General, but conventionally slow.
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Quasi-Monte-Carlo & GPU
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Applied to Higgs pair 
production @ LHC

S.Borowka, N.Greiner, G.Heinrich, 
S.P. Jones, M.Kerner, J.Schlenk, 

U.Schubert, T.Zirke 
Phys.Rev.Lett. 117 (2016) no.1, 

012001



CEPC as Higgs factory

One million Higgs bosons!



Mixed QCD-EW corrections for Higgs boson 
production at e+e- colliders

Y.Gong,  Z.Li,  X.Xu,  L.Yang and X.Zhao    
arXiv:1609.03955[hep-ph]
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arXiv:1609.03995[hep-ph]
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Conclusion

• Precise prediction is key for LHC & CEPC-SPPC. 

• Multi-loop with multi-scale can veto many 
conventional approaches. 

• Numerical approach can be an practical & 
efficient choice before breakthrough. 

• Many works are ahead…



Thank you!


